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The U.S. Hop Industry

and the Volume Control Provision
of the US. Federal Hop Marketing Order

by Raymond ]. Folwell, Patrick K. Hennessy, Ron C. Mistelbammer, and Albess H. Harrington

Hop marketing is characrerized by a
numbet of features that make the agri-
aultural commodity unique. Pirst of all,
specific quantities at specific prices are
coatrected for as long as 7 years in ad-
vance. For example, in October, 1980,
only 1% of the 1980 crop, 1%-2% for
1981, 1%-2% for 1982, 15%-20% foe
1983, 45% for 1984, 55%-60% for
1985, and 80% of the 1986 and 1987
crops temained for sale (16, Now. 17,
1980). Second, the demand for hops by
brewers is inelastic. This is cansed by the
reluctance of brewers to change signifi-
cantly the quantity of hops used per bar-
rel of beer in order 0 mainmin a con-
sistent taste and character of theit beer.
Third, and related o the second, there
is no substitute for hops as far as brewers
are concerned, and there is no significant
alternative use for hops excepe for beer
production in their view. Fourth, hops
represent a very small portion of the fin-
ished product foc which they are used,
where 1 pound of hops will flavor over
1,300 12-ounce botdes of beer.! Fifth,
hops are a perennizl crop wich high cap-
itel investment requirements, where field
wellising systems and processing facili-
ties (drying and baling equipment) must
be purchased by the grower. Lastly, the
production and processing costs per acre
are high. The 1977 estimated towl costs
per acte (cash and noncash) with en
1,800 pound yield per acre were $1,819.09
or $1.01 per pound. Of the estimared
toral cost, 55% were annual overhead
costs [21. )

The grower supply response for hops,
as is tue for all raw agricultural com-
modities, is lagged such that considerable
time passes berween when a decision is
made to produce, and when production

Table 1. Statistical measures of central tendency and dispersion of U.S. hop acre-
age, production, and price, 1915-80.

STATISTICAL MEASURES

Standard Coefficient

Item Mean deviatioa of wariatdon
Acreage (acres) 29,973.1 7,087.7 23.68%
Production (1,000 1b) 43518.7 118727 2828¢9%
Seasonal average price (¢/1b) 457 268 58.6%

-acmaﬁytakesplm.CwPlingofthe

lagged supply response of hops with the
commodiry characteristics listed above re-
sulted in 11 full cycles in hop acreage
from 1915 t 1980 (18). The average
cycle during this period was 6 1o 10 years
in duration, with an average of 3 to 5
years each on the upward and down-
weard side. The morse recent cycles have
become longer in tol duration, with the
downward side of the cycles lesting long-
er than the upward side.

The cyclical namre of hop acreage, to-
gether with an inelastic demand struc-
tare for hops {3] would seem w encour-
age a grear deal of hop price variation.
The meen, standard deviation, and coef-
ficient of variation for the acreage, pro-
duction, and seasonal average price for

1Personal communication with Mr. Robert
H. Exton, Manager, U. 5. Hop Administrative
Commitree.

30rderly marketing can be defined as the
coordination of rotal supply of s commaxdiry
over time, form, and spatisl markets, in such
s wey as to achieve sellers’ market objecrives
(14, p. 597). In spirit with the enabling leg-
islation of the Agricultural Marketing Agree-
ment Act of 1937 and 2ll amendments, it is

hops from 1915 to 1980 are reported in
table 1. The coefficients of vatiation re-
veal that the seasonal average price has
had over twice the variation compared to
the acreage or production levels.

The economic condition of the US.
hop industry led to,the formation of fed-
cral marketing orders in 1938, 1949, and
1966. The major objective of each of
these marketing orders was to improve
the returns to growers through ordedy
marketing?

Both the 1938 marketing order (which
was rerminared duting World War 1I)
and the 1949 marketing order regulated
the disposition of hop producton in a
given year, Specifically, cach year follow-
ing harvest every producer received and
could marker an ailotment representing

possible for fruit, vegerables, and nur federal
marketing agreemencs and orders to use one of
some combination of activities to achieve an
orderly marketing program and incresse grow-
er returns. These activities or provisions of a
marketing order may include (1) grade, (2}
size, {3) pack and continer, (4) flow to mar-
kat, {5) macket allocation, (&) reserve pool,
(7) producer sllounents, (8) research and de-
velopment, and (9) advertising { promotion).



a pro rata share of the crop for that par-
ticular year. The progmam contsined no
provision to influence the hop production
response, so thar in the following year
old and new growers alike were free to
grow as much as they wished. The 1949
marketing order was not successful in
influencing the producrion response. The
production response was large enough so
that surplus ser aside percenrages in-
creased from 12% in 1949 to over 30%
in 1951. When it appeared that set aside
could be as high as 50% in 1952, grow-
ers voted out the marketing order on the
grounds that the cost of producing the
surplus more than offset the benefits r=-
sulting from the higher price on the
quagtity of hops that were salable.?

The presenc hop marketing order (Or-
der No. $91) came into cffect in 1966
and stipulated thar each grower was wo
receive a permanent “allotment base” or
“base quota” based on the average quan-
tity the grower actually sold during 1962
through 1965. The Hop Administrative
Commirteet {HAC) apnounces the per-
cenrage of the base thar is salable in any
given year, and this is referred to as sal-
able quantity. Hop growers can then
market directly from the production of
that year a quantity of hops equal w the
announced percentage of base. All hops
produced in excess of & grower’s salable
quantity can only be marketed through
the reserve pool which is managed by the
HAC.

The salable quantity decision utilizes

relevant supply and demand considera-

tions for the markeriag year in which it
will have an effect. The decision is made
in January and applies to the ensuitg
marketing year which begins oa the fol-
lowing September 1. Thus, much of the
information on which the salable quan-
tity decision is based is estimared on pro-
jected levels of demands and supplies. A
more thorough examination of the opers-
tions of the Federal Order and the HAC
will follow in subsequent sections.

Volume conrrol provisions, such as the
one in the hop market order, have been
among the most controversial aspects of
all marketing otder provisions. Consumer
advocates, members of the Federal Trade
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Commission, the Department of Justice,
and political parties are becoming in-
creasingly concerned about such prowi-
sions, One concern is that marketing or-
ders can be used to create moce then an
orderly market program, i.e., there is con-
cern that the quantity can be restriceed
enough to lead to undue price enhance-
ment by exercising monopolistic power
obtained with government sanction.® The
problems are parricularly complex with
perenaial crops, such as hops, where pro-
duction cycles occur. With hops only =
partisl crop is obmined the first year
(baby hops) with full production being

obmuined in the second year.

The research reported herein deals
with the US. hop industry during the
1952-80 period with special emphasis on
the 1969-80 period. It focuses mainly on
the behavior of the marketing order’s ad-
ministrative committee (HAC) in de-
termining the salable quantiry for each
marketing year. HAC behavior is ana-
lyzed statistically and the HAC decision
process is modeled. The main purpose of
the research is to evaluare the responsive-
ness of the HAC to market signals in the
determination of the salable percentmge
that is computed ¢ach year.

Production and Demand Characteristics

Production

There are more than 20 hop producing
countries in the world, but, the bulk of
hop production takes place in only a few.
The five leading countries in hop produc-
tion accounted for approximarely 80%
of the world's hop producrion from 1978
through 1980 (table 2).

International trade in hops is signifi-

cant. US. imports of hops or hop extract’

has ranged from 104 o 168 million
pounds of hops from 1974 to 1980. These
imports were primarsily from West Ger-
many, Yugoslavia, Czechoslavakia, and
Poland. During the same time period,
US. exports ranged from 25.1 w 41.7
million pounds of hops. The primary buy-
ers of US. hops were Brazil, Mexico,

3Persopal communicition with Mr, Robert
H. Eawon.

4All marketing order programs for fruics,
vegetables, and specialty crops have administrn-
tive committees composed mostly of producers
who work with the USDA in cacrying out the
provisions of the orders.

5A partial measure of price enhancement
would be the anoual lessing or fees charged
for use of the allotment in relation to the av-
erage price received. In 1980, the common fee
charged for the annual use of allomnent was
$.15 per pound. This represents only 10% of
the average 1980 price of $1.50 per pound.

USSR, Canads, Columbia, Japan, Ire-
land, and West Germany.

The United States, West Germany, and
Czechoslavakia, listed in order of im-
portance, account for approximately 855
of the hops exported and traded on world
matkees. The production of the USS.R.
and United Kingdom are almost entirely
consumed domestically.

World trade patterns in hops are dic-
tated mostly by economic and political
forces (for example, there was a tem-
porary embarge of hop shipments to the
USSR in January, 1980). In addition,
brewing® philosophies in each country
impact trade patterns, The two major
brewing philosophies are: (1) the tra-

With 1980 hopping ratio being slightly over
0.2 pounds of hops per 31 galloos of beer, the
mazimum price enhancement thar could heve
occurred was less than $0.000085 per 12
ounces of beer,

There is not a consistent series on such an-
nual leasing fees, and thus, the behavior of
this adminiserative committee (HAC) in rels-
tion to the volume control provision was ana-
Ized in relation 1o any monopolistic actions
rather than attempting to estimate directly if
and how much price enhancement might have
occurred during the marketing order.

8Hops are primarily used in beer production.
A few hops are used for pharmaceutical pur-
poses and perfume. :



Table 2. Hop production in selected countries and for the world, 1978-80

(Zintners*).
PRODUCTION
Country 1978 1979 1980
West Germany 606,602 624,202 537,000
Unived Stares 499,600 498313 685476
USSR, 220,000 255,000 250,000
Czechoslovakia 201,757 236,265 210,000
Upited Kingdom 187,374 206,500 190,000
Other countries 448393 523,909 477,524
World 2,163,726 2,344,198 2,350,000
*Zinter = 50 Lilograms.
- Source: U.S. Hop Administrarive Committee, Basic Hop Statimics, Portlaod, 1981,
Table 3. State Acreages* of hops by type in the U.S., 1980 (acres).
| HOP TYPE
S " mider” biter o
aroms type nonaroma type Total

Washington 3,740 23,172 26,912
Oregon 3,583 2,596 6,179
Idaho 745 2,069 2,814.
California 0 1,166 1,166
Toral 8,068 29,003 37,071
Percentage 218% 78.2%

*Strung for harvest. :

Source: U.S. Hop Administrative Commitee, Baric Hop Siatistics, Pontland, 1981,

Table 4. Acreage of hops by state in the U.S., 1975-81 (acres).

STATE

Year Washington Oregon Idaho California Toual U.S.
1975 21603 5612 3,709 1,335 32,468
1976 21,077 5438 2,979 1,509 31,003
1977 20,707 5,480 2912 1,508 30,607
1978 21,341 5471 2,671 . 1,466 30,949
1979 22,325 5,648 2,731 1,148 31,852
1980 26912 6,179 2814 1,166 37,071
1981 31,412 7,19 3,427 1,166 43,196

Source: U.S. Hop Administrative Comminee, Baric Hop Ssmistics, Portland, 1981.

ditional philosophy which places emphasis
on aroma-type hops which are the va-
rieties mild in flavor, aroma, color, and
appearance; and (2) a brewing philos-
ophy which places more emphasis on the
alpha acid (bittering) content and less
on the hop variety, flavor, and aroma.
Historically, the high alpha acid va-
rities have been produced in the United
States” Of the 1980 acreage, 229 were
hops of che aroma type (table 3). The
remaining 78% were of the nonaroma,
bitter, or higher zlpha acid-type varieties.

US. hops are grown in only four stares
(table 4). Approximately 66% are grown
in the Yakima Valley of Washingron,
17% in the Willametre Valley of Oregon,
12% in Western Idaho, and 5% near
Sacramento, California. The growth thac
has occurred in che U.S. hop industry has
been primarily in Washington, and, to
a lesser degree, in Oregon. Between 1975
and 1980, the hop acreage in Washing-
ton increased 5,309 acres. The only other
state experiencing significant growth in
its hop acreage was Oregon where the
acreage increased 558 acres during the
1975-80 period. In Idsho and California
the hop acreage declined during the same
period. A substantial increase in acreage
occurred in 1981, with Washington in-
creasing by 4,500 acres, followed by 1,012
acres for Oregon and 613 acres for Idaho
(table 4).

With the increase in hop acreage be-
tween 1975 and 1981, chere was alse an
increase in the number of hop producers.
In 1975, there were 210 hop producers in
the United States. The number of hop
producers decreased to 192 in 1979, buc
are esrimated to be 237 in 1981. Overall,
from 1970 through 1981, the number of
hop producers fluctuated from che low
of 192 (o the high of 237. The number of
hop producers has remained fairly con-
stant with a rendency for their numbers to
increase in recent years. Anyone can enter

"The varieties cunsidered to be medium o
high in alpha acid are Clusters, Talisman, Eng-
lish, Comets, Galena, and Ercica. The lower
alpha and aroma varieties include Cascade,
Fuggles, Hallerton M.F., and Tettnang.



the hop industry to produce and market
the hops by cither obtaining base via
purchase or. leese or by marketing the
hops through the reserve pool established
under the marketing order. The trend in
the number of hop producers is in con-
trast to the rese of U.S. agriculmure where

the general trend in aumber of producers
has been downward.

Demand

The demand for hops is a derived de-
mand. Hops are used in the malted bev-
erage industry as a flavoring agent. Do-
mestic male beverage consumption has
increased at a fairly comstant rate, while
brewery consumption of hops has been
far less stable (figure 1). This instabil-
ity can be partally explained by fluctua-
tions in both brewery stocks and the hop-
ping retio {the hopping ratio is the
pouads of hops used per barrel of beer).
Until 1976, the general tendency had been
downward in brewery consumption of
hops relative ro malted beverage consump-

Malted bevarage .
consumption
(mil. gallons)

5.5

4,5

tion. In fact, from 1952 to 1960, when
malted beverage consumption was quite
stable, brewery consumption of hops was
decreasing. The hopping ratio declined
steadily from 0.385 in 1952 to 0.200 in
1976 but has increased steadily since
1976 (figure 2).

There is 0o consensus oa the cause of
the observed decline in the hopping ratic
from 1952 to 1976. One of the primary
determinants of flavor in brewing is the
variety, quality, and quantity of hops used
in the brewing process. This would indi-
cate that the brewers’ philosophy over
time has gradually changed. Several writ-
ers have hypothesized that the decline has
been caused by a change in basic consum-
er tastes roward a beer with paler and
milder flavor. Edwards (4) presents an
alternate viewpoint where he suggests
that the decline in hop demand and sub-
sequent changes in the final product that
occur have been imposed on the market
by an imperfectly competitive brewing in-
dustry, and oot by the desire of coasum-

Brewery consumption of hops

—===Malted beverage consumption

p #29
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ers. Another factor that could have con-
tributed to the hopping ratio decline is
the more efficient use of hops in the
new breweries together with the trend
toward the use of the hops in peiler and
extract form—a more efficient form of
hops both in terms of beer production
as well as for hop storage.

The trend in the hopping ratio has re-
versed in the past 4 years. One reason for
the reversal is the increasing share of the
market being caprured by light or low
calorie beers. As the carbohydrates are
being removed to reduce calories, most
brewers are finding it desirable w in-
crease the percentage of low alpha, aroma-
type hops to give the beer more body or
character. If the use of higher alpha va-
rieties is increased, the bitterness becomes
too harsh (Eston, 1978).

Another factot leading to the reversal
of a falling hopping ratio is the increas-
ing share of the U.S. market being taken
over by the premium and super-premium
brands. For this type of malted beverage,

Brewvery
consumption
of hops
1. .
(wil. 6.3 oy
-~ 40
”
”
-~
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- 36
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Hopping ratilo

{1b. of hops/barrel of malted beverage)

455

Figure 2.
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brewers use primarily aroma-type varieties
which are associated with & higher hop-

Hopping racio in the U.S., 1952-78,

ping ratio {Eaton, 1978).

The U.S. Hop Marketing Order

Provisions

On July 7, 1966, Federal Marketing
Order No. 991 was approved by slighdy
more than the required rwo-thirds ma-
jority of U. S. hop producers. The order
was established to create a more orderly
marketing process for hops. It came into
effect for the 1966-1967 marketing year.

The order grouped the production
areas into four districts, each composed of
one producing state. Thirteen growers
from these districts comprise the Hop Ad-
ministrative Commirree (HAC), where
seven growers are from Washingron
State, and two each reside in the remain-
ing chree states® The main duties of the
HAC are to administer the terms and
provisions of the marketing order includ-
ing the reporting of any violation thereof

10 the Secretary of Agriculture. The HAC
also recommends amendments of the or-
der o the Secretary of Agriculture when
it is deemed appropriate.

Four main provisions compose the
foundarion of the marketing order. First
is the quality control provision which
mandates that only hops meeting a min-
imum leaf and stem content inspecred by
a federal-state inspection service can be
marketed (Federal Register, 1966). There
are no standards for other quality factors
such as alpha acid conrent, aroma, colot,
and appearance because each brewer has
individual preferences and srandards, Sec-
ond, the HAC can undertake research and
development projects. Indusiry funds may
be allocated by the HAC to conduct pro-
grams that will improve the production,

U.8. Hop Administrative Committee, Bagic Hop Statistics, various issues.

marketing, and distribution of hops { Fed-
eral Register, 1966).

The third provision of the order con-
cerns volume limitacions, Prior to March
1 of each year, the HAC and the HAB®
hold joinr meetings to adopt 2 marketing
policy for the ensuing marketing year
beginning the following September 1.
The HAC decides the quantity of hops
to be marketed in the upcoming market-
year from that year's production. Their

SPositions 1 and 2 are for cooperative pro-
ducers in District 1 (Washington ). Positions 3
through 7 are for independent producers in
District 1. Positions 8 and 9 are for District 2
(Oregon} producers; 10 and 11 are for Bis-
trict 3 {Idaho) producers; 12 and 13 are for
Districe 4 (California) producers. As of Jan-
uary, 1979, a public consuleant was added wo
the HAC.

9The Handlers Advisory Board (HAB) con-
sists of five handlers {dealers) who are elected
by &ll the handlers and acs in an advisory
manner 10 the HAC.



decision is based on the quantity of hops
required to establish orderly marketing
conditions. Taken into consideration are:
(1) prospective stock carryins; (2) de-
sirable stock carryour; (3) prospective
imports and exports; (4) anticipated con-
sumption; and (5) any other relevant
factors that affect markering conditions
(Federal Register, 1966). The commir-
tee then recommends a salable quantity
and allotment (salable) percentage to
the Secrerary of Agriculture who may or
may not approve the recommendation.

The salable percentage is equal to the
aggregate salable quantiy divided by the
total quantity of all producer allorment
bases established in 1966 (59,270,000
pounds).!® The committee, with the ap-
proval of the Secretary of Agriculture, can
increase, but not decrease, the salable
quantity if it deems it necessary due to
changing marketing conditions. Increases
in the salable quantity can be consideced
any time afrer March 1, and in fact, 2
teview of the need for such an increase
must occur before August 1 (Federal
Register, 1966). The salable quantity is
then allocated among producers by apply-
ing the salable percentage to each pro-
ducer’s alloment base. Producers may
transfer their annual allotment from one
location to another. Also, producers may
rransfer all or part of an allocment base
from themselves to anocher producer.

Additional allocment bases can be
granted if deemed necessary by the HAC.
If producers should produce less than
their annual allorment, they may purchase
deficit hops from producers thar are in
excess.!! This must be done prior 10 No-
vember 1, the date set when excess hops
become reserve hops, unless such date
is extended by the HAC. The HAC acts
as a clearinghouse of information for pro-
ducers with either a deficit or an excess
(Federal Register, 1966).

The fourch provision of the order pro-
vides for a reserve pool. Hops in excess
of the annual allotment (following No-
vember 1) may be delivered o the HAC
and become part of the reserve pool for
thar year. The grower also has the option
of not harvesting reserve hops or keep-
ing them on the farm. If the producer

6

does the larter, however, no handler may
purchase them uatil the order is cermi-
nated. As a practical matter, therefore,
growers put their reserve hops in the
pool. Reserve hops are kept separate by
year, variety, quality, and rclative value.
The reserve hops are marketed by the
manager of the order under a policy
established by HAC. The policy in recent
years has been to market them at the
market price or the previons season av-
erage price, whichever is higher. If they
donocsd.latei:hcrof:he;.cpricuthey
are held for several years and ultimately
disposed of at a salvage price in the small
package market for home brew or use as
yeast in countries such as India and Afri-
ca. All reserve pools have sold at prices
(undeflated) in excess of the previous

year's season average price except the
1974, 1975, and 1976 pools which sold
approximately at & salvage price of $.23
per pound. Most growers attempt o
ailor their production to their allotmen
or else market any excess under the de-
ficiency procedure authorized in the last
2 years. Over the years, thercfore, a rel-
a.tivelysma]lporciouofthecrophasbcen
marketed through the pool The proceeds
from the disposition of reserve hops are
disribuced oa 2 pro rara basis to the re
spective equity holders on the basis of
quality, quantity, and variety. Any ex-
penses incurred by the HAC in receiving,
handling, holding, and disposing of the
hopsinthepmla.redeductedpriocto
disposition of pool proceeds (Federsl
Register, 1966).

HAC Mazketing Policy Meetings

In January of each year,”* the joint
HAC/HAB Macketing Policy Mecting is
held. The objective of the meeting is to
establish & salsble quantity, as well as
other marketing policy guidelines, for
the forthcoming marketing year. The,
HAB is oaly advisory to the HAC con-
cerning HAC decisions. The following
discussion of the procedures used by the
HAC to arrive at the salable quaatity will
frequently make reference to various
time periods (table 5). The hop market-
ing year extends from Seprember 1 to the
following August 31 inclusive. The lerter
“t" represents the next marketing year
in sequence, ie., the marketing year for
which 2 salable quantity is to be derer-
mined. The symbol “t-1” represents the

1"The salable quantity was ser for the first
3 marketing years at the time the hop marcket-
ing order was escablished in 1966,

I the HAC determines char 2 bona fide
effort wes not made to produce the annual
ailotment, 2 producer may lose the individuzl
base allorment. A bons fide effort clause is
wrizten into the Hop Marketing Order, To re-
tain an allotment base, each producer must
msake 2 bona fide effort o produce thae allor-
ment base. 1f the producer is not in a position

present markering year, which is approx-
imatelyhalfwuatthetimeofthe]m-
uvary meeting. The symbol “c-2” repre-
sents the last fully completed marketing
year. In table 6, the alphanumeric char-
acters with hats (A ) represenr statistics
for which projections are made ar the
policy meeting. Those withour hats rep-
resenc statistics with known values,

At the policy meeting, a worksheet is
used in which he salable quantity is de-
termined (table 6). All the market sm-
tistics relating to supply and demand
components are known for year t-2. The
only statistics known for t-1 are the carry-
in stocks (Cl.1) and the salable pro-
duction (SPR..1). The other supply and
demand componeats in the marketing

to expand production 10 comply, the producer
can comply by transferring away excess base
to another grower, which is generally what
occurs rather than the producer losing base.
These cransfers accomplish the objecrive of
placing the base in the hands of those who can
use ir.

YIn 1979 and 1980 the policy meeting was
moved forward 3 months to be held in October.
The policy meeting for the 1981-1982 year,
however, was moved back to January 1982.



Table 5. Time framework in U.S. hop industry,

) t Markerj
o 2 ing Yesr t-1 Marketing Year Ymung
ccucrences May Jon jul AqSepoczNovDech-rebMuAp:mmem Aug| Sep Oct
HAC/HAB :
quartetl
mectings X X X X X X
Harvest
i Xj X X[ x
Market All information 9/1 /1 Quaati
Inforination for marketing 1stoclu stocks not o
koown at the year t-2 available®
Janusry, t-1, 9/1-11/1
market policy imports,
meeting exports, &
brewery
consumption
Projections made Updated
by HAC/HAB Projec-
tions
for t-1,
Projec-
tions

for t

*Joint HAC/HAB marketing policy meeting,
*Quaatity not

year t-1 are not known and are estimated.

The salsble production (SPR..) is
known since the t-1 harvest was com-
plhtedtheptecedingAugnstmdSeptan-
ber (table 5). Projections are for
the following items: im, (IMy);
hgu-y coasumption (BCe1) expo
(EX:1); and belancing item (BY,,).
Togl supply (f3.1) sod weal demand
(TD.1) projections are then made by
summing their respective components,

The projections of the supply and de-
mand compoaents for year ¢ are made
afeer the projections foc year t-1 are final:
ized. The first estimared variable in mar-
ketingymtiscarryinintnrcarryout
from t- (a&jtis puted as:

1} d,= =TD¢a
'I‘heod:crmpplyanddmm}\d components
estimated are: impores (IM); brewery
consamption (BC,); expores (£X,); bal-
ancing item (Bl,):; and desirsble cerry-
out (CO,). The following discussion de-
scribes. the factors influencing the HAC
in the estimation proc’e;ss.“

Expected impoets (IM,) are projected
by taking into consideration the -
ing factors: estimated impots ( )s
impmtrendswerpastyws,:hequan-
tity of previously conrracted imports, cur-

available due to nonsalable hops
production estimate and corrent market order pro

uction records basad on

ophies, domestic and foreign hop stcks,
and expected foreiga bop crops.

Brewery consumprion (BC.) is esti-
mated with the following factors infly-
endngtheestimm:.cstimmof'brewcry
consumption (&1),mdsinbtewery
consumption (which include such things
as the hopping ratio levels), breweries'
philosophies and the form of hop used,
brewerystocl:s,mdtota.lU.S.becrpuo-
duction.

Exports (£X.) are estimared by taking
the following factors into account: pro-
jections of exports (EX..,), export trends

average of the past few years' projections,
The main components of the balancing
itmindudemmormofhopsinphu-
maceuticals or as a perfume base, and
year-end searistical adjustments. The sta-
tistical adjusements ace due, firat, to the
loss in weight that occurs when convert-
pellmatcreporocdonapound-fm—pamd
basis,thesameasfrﬁ:orbaledhopsby

Sroduction above salable Ee{cenmgi), fi:}felioss,l and differences between last USDA crop
ale weights w] elivered,

the Bureau of Customs for boch the im-
po:mmdcxpomaswellasbydomexdc
brewusinteporringtotheTrmauyDc-
partment. Second, and for similar reasons,
statistical adjustments are required due
to the exwract coaversion factor of

: offred:hqpspupoundofhopm

Th: balancing item is a component which
allows the HAC t use the balance sheet
approach to balance supply and demand.

Desirable catryour (CO,) is projected
bymusideringdlefolbwingfmrs:pm»
jectioas of carryin ( t), past year’s acrual
cacryout and its effect upon the market,
present brewery inventories, brewers’ phi-
losophy concerning level of svocks, and
the amount of hops necessary in case of
crop failuce in t4-1 10 have a sufficient
supply.

Whea all of the above projectioas have
been made, ol siet supply (TNS;) and
total demand (TD.) are defined as:

21 1R, =G, + M,

61 D=8 +EX. + B+ &,
Gross trade requirement (G?.Rt) is then
computed zs:

4] GTR, =D, 1Rs,

1¥These factors were determined by direct
consultation with members of the HAC.



A special Puggle allooment (SFA.) is mained uachanged since that time.

then subtracted from the GTR. The A varible ensi
SFA; began in 1972 when growers re- not produced” (P.

ceived a 1 million pound allprment ex- the
clusively for the production of Puggle the

“potential available
y) s also added to
This adjustment depends on
that was derermined and is

hops, a low alpha-type hop. It has re- often computed as a percentage of

Table 6. Marketing policy wark table,

Statistics Statisticy year

Supply and demand components year t-2 t-1* HAC
Sspply

1. Cagryin 9/1 Clia Cle»

2. Salable ptoductlon" SPR;.: S -1

3. Imports M, ., 1"

4. Total supply TSes t1
Disposition

5. Brewery consumption® BC,s %_‘

6. Exports’ EX:s g(u

7. Balaocing item* Bl;s 1

8. Total demand TDes e

Actus] year t-L Projections year t HAC

Supply a

9. Carryin 9/1 QI %

10. Imports

11. Total supply

Disporsition

12. Brewery consumption

13. Exports

14, Balancing item
15. Desirable carryout*
16. Total demand

Salable Quansity

17. Gross wade requirement

18. Special Fuggle allotment

19. Balance

20. Potential available not produced
21. Salsble quantity

22. Salsble percentage computed

23. Salable percentage recommended

3 2PERD B

SFS;
-SFA;

t

o2

sPRc,

tThe HAP also mzkes projections and suggestions to the HAC The HAC makes the final de-

cision on the salable percent that is recommended to the U.S. Secretary of Agriculture

*Quanrity of hops produced that is aveilable to the market under thar yeat's salable percent.
“All projections are indicated as such by a hat { A ; above them.

"Demand components are estimated for both fresh hops and hop extracy. Extracr is based on ratio
of pounds of fresh hops to 1 pound of hop extract. In this research the total demand components

{fresh plus extrace} wers used.

"Includes octher minor uses and year-end stariscical adjustments.

*Pounds of hops the HAC/HAB deems necessery to maintain orderly marketing conditions in

futare years,
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For example, when the Gﬁ( is increased
over the last marketing year, producers
may not have planted enough to supply
the expected salable quantity.* Therefore,
P;@IP, is a resule of producers not hav-
ing the capacity to produce their full
allotment and is an adjustment that helps
insure that the GTR, will be filled. Other
adjustments ate mede for pasc trends in
such factors as weather, disease, winter
kill, drought, as well as of growers not
producing their full alloement base.

The salable quantity (gbt) is finally
compured as:
i51 &= GTR —SFA, + PANP,
The Q is then converred ro “salable per-
cent computed” (@Q) by dividing it
by the base as established in 1966 of 59,
270,000 pounds:
161 SPC = §Qv/59,270,000

If special conditions warrant further
before it is recommended to the US. Sec-
retary of Agriculture for approval. If no
such adjustment occurs, then the
is the salable percent that is recommend-
ed (SFRC.) to the Secretary of Agricul-

- cure. The salable percent recommended

is the proportion of the 1966 base quan-
tity of hops the HAC deems necessary to
supply 1o the market in order t0 mainmin
orderly marketing conditions in marker-
ing year t.

The marketing order for hops has not
eliminated the cycle in hop acreage (fig-
ure 3). The cycle sill occurs, bue with
appatently longer duration The decline
in acreage from 1965 to 1970 encompas-
ses 5 years, the rise in 1970 to 1974 ia-

cluded 4 years, che decline from 1974 o

1979 spanned 5 yeats.

The hop price {annual average) at the
farm level is also shown in figare 3.
Throughout the life of the current or-
der the price (undeflated) has trended
upward. To obtain information relevant
10 determine whether the order has

14Fstablishment of new hop yards require
time and large amounts of capital. Also, baby
kops (hops planted in the spring) do not yield
a full crop the first year.
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Figure 3. U.S. hop acresge and average seasonal grower pricea, 1965-80.

broughe about a more orderly marketing
program in werms of peice, the mesn,
standard deviation, and coefficient of
variation of price were computed for the
time petiod 1966-80. The mean price for
that time period was 755 cents per
pound, the standard deviation was 27.06,
and the coefficient of varistion was

35.84%. Io comparison to the statistics’

reporred in rable 1, the order appears to
have smbilized prices to the producers
since there was a nociceable reduction in
the relative variability of the seasonal av-
erage prices teceived during the period
the marketing order was operating,

The average seasonal price of $1.50 per
pound in 1980 was primarily a resule of
a crop failure in some of the majot hop
producing areas of Furope. Thus, this ex-
tremely high price cannot be attributed
enticely to the marketing order. If the
1980 price is oot included in the series,
the mean price is 68.05 cents per pound,
the standard deviation is 17.07, and the
coefficient of variation is 25.1%. Overall,

the current marketing order appears 0 hopg:owersmumethnnoccurrcdpte-

have resulted in ¢ more smble price to

viously.

HAC Behavior Patterns

Comparison of HAC Projections .
with Actual Market Values

dam as compared to the projections of
that data made by the HAC at the an-
mual marketing policy meetings. The pur-
pose of this analysis is to ascertain wheth-
er the actions of the HAC have reduced
or restricted the quantity of hops made
available to the market as opposed to
having supply in rezsonable balance with
demand. The data used covered the time
petiod of 1969-78 for year t-1 and 1969-
79 for year t. These statistical mensures
used to compare the projections with the
acrual marker outcomes included: (1)
the means of the actual and projected
data sets, {2) the standard deviations of
both data sets, (3) the coefficients of

variation, (4) the correlarion coefficients
between the actual and projections, (5)
the mean perceat errors, and (6) the
mean shsolute percent errors (table 7).

The meaas of projected expocts in t-1
and brewery consumption in both r and
t-1 were greater than the means. of the
actual market results, The means of the
HAC projections of competing supply
component in t, namely imports, was
less than the means of actua! marker
resules. The projected catryouts were on
the aversge less than the actual carry-
outs. These resulrs indicate that the HAC,
on the average, has historically projected
a stronger market situation in terms of
both larger demands and smaller com-
peting supplies, than whar has sactually
occurred. This behavior of the HAC

9



Table 7. Statistical comparison of actual U.S. hop industry market statistics to HAC projections.

Projected versus aciuzl

Mean Standard  Coeff of Correlation Mean 9, Mean absohute
Component/Year Years deviation variation icient error % error
Masketing year t-1
Imports:
Projegted 1969-1978 12,104 955 7.89 0.72 1.08 5.00
Actual 1969-1978 12,315 1,463 11.88
Brewery consumption: '
Projected 1969-1978 35,546 1,788 - 5.03 0.58 ~0.94 3.56
Actual 1969-1978 335,271 2,241 6.33
Exports:
Projected 1969-1978 27,100 3,821 14.10 0.64 -2.04 11.49
Actual 1969-1978 26,800 4,103 15.31
Marketing year t
Imports:
Projected 1969-1979 11,632 1,291 11.10 0.39 7.33 10.52
Actual 1969-1979 12,721 1,933 15.19
Brewery consumption:
Projected 1969-1979 56,341 2,026 . 5.57 0.26 -2.1% 6.88
Actua] 1969-1979 33,757 3,046 8.52
Exports:
Projected 1969-1979 26,591 ERY 14.73 0.15 2.50 17.14
Actusl 1969-1979 28,158 5,593 21.14
Carryouts:
Projected 1969-1979 33,409 10,507 3L5 0.46 10.20 23.37
Actual 1969-197% 37.673 8,629 229

indicares a tendency to be overly opti-
mistic with regard 1o the outlook of the
hop market.

The standard deviations of projected
variables were less than the standard de-
viations of actual market data excepe for
arryouts. This would suggest thar the
HAC's projections of the supply and de-
mand components appeat to be less var-
iable than the acrual market outcomes in
the US. hop industry.

The standard deviations of all projec-
tions in t-1 were less than thase of pro-
jections in ¢ This result is a reflection
of the added uncerwinty associated wich
projections for marketing yesr ¢, since
the HAC has actual market data available
foc the firse portion of the t-1 marketing
year at che time of the policy meeting,
but has 0o actual marker data available
for marketing year =,

The simple cosrelations between the
actual and projected values are much
higher for projections in marketing year
t-1 variables than for projections associ-
ated with marketing year . This agsin

10

reslts from the fact ther some market
daea for the first months of t-1 are avail-
able to the HAC at the time of the policy
meeting The stock of knowledge upon
which projected values for ¢-1 are based
is more compleve than for .

Mean percent errors and mean ahsofute
percent etrors were employed to measure
the average error of the projections from
the actual data. Impores were underesti-
mated by an average of 1.08% for mar-
keting year r-1 and 7.33% for marketing
year t projections as indicared by che
mean percent errors. These errors are
quite low when taking into consideration
the volatile narure of impors.

Catryouts in marketing year ¢ were
generally underestimated by an average of
10.29%. The mean. percent error of the
HAC export projections indicate that
they were, on the average, overestima-
ted by 2.04% for marketing year t-1 and
underestimared by 2.50% for marketing
year t. Brewery consumnption was overes-
timated by an zverage of 94% for mar-
keting year ¢-1 and 2.15% for marketing

year T. These mean percent errors rein-

- force the conclusicns drawn earlier con-

cerning the optimistic posture of the HAC,

The projection errors were higher for
marketing year t than for marketing year
t-1 projections. This was especially ctrue
for exports and carryouts. A major res-
s0n carryout projections exhibic such a
high degree of error is because carryonts
functioa as a buffer in the system. When-
ever any major component of demand ot
supply deviate from an expected value,
the gain or loss appears in carryout. For
example, if US. hop growers experienced
a crop failure, the majority of the shock
will appear in a smaller carryouc for that
year.

Overall, the HAC appesrs w be overly
optimistic in projecting demand com-
ponents and less optimistic or even pessi-
mistic in projecting competing supply
components. This behavior pattern would
suggest thar the HAC did no¢ actempt to
restrice the flow of hops to the marker. In
fact, the salable percentage recommenda-
tions were overly optimistic given the



Table 8. Structure of the U.S. hop model.

Equation Specification
1 IMey = (IMys , IMe2, Tia )
2 TSu1 = IMy; + Cl,; + SPR,,
3 BCe.y = f2(BCya , BCt2)
4 EXi1 = fa(EXts, La , T,
5 TNDy; =BC:y+ EX.:+ Bl
6 C[t == Tst-l - TNDtAl
7 IM; = fo(IM,.4, HPR,, , T,
8 TNS, = CI, + IM;
9 BC, = £5(BC¢., Ty, BCs)
10 EX, = fs(EX;1, HPR¢1 , BS;1)
11 CO, =, {BS;1)
12 TD. =BC, 4 EX; 4 CO; + Bl
13

projected supply and demand siwations,
and the implied volume of hops would
not necessarily lead to undue price en-
hancement.

Structurzl Model

In order to further analyze the reac-
tions of the HAC to various supply and
demznd stimuli, a strucrural model was
specified to approximate and simulate
the process the HAC urilizes in establish-
ing the salable percentage cach marketing
year. The model specification closely
parallels the process through which the
salable percencage is determined as de-
scribed above. The choice of explanatory
variables used to model the HAC projec-
tionl process was based on those indicated
by HAC members as important facrors in
making projections (see previous discus-
sion of HAC/HAB meetings). Final
equation specifications were determined
by dats availability as well as goodness of
fit and & priori reasonableness considera-
tions,

The structural model contains 13
equations. Each supply aod demand com-
ponent for which a projection is made ar
the marketing policy meeting of the HAC
is presented as a separate structural equa-

SP: = (TD - TNS,; ~SFA, 4 PANP,)/592.7

tion (tables 8 and 9). There are seven
behavioral or prediciive equations con-
tained within the model. The other six
equarions are identities. The reader should
aote thar B, Bl.,, SFA: and PANP,

were treared exogenously, primarily be- .

canse they are very minor components of
the toral quanrity of hops dealt with in
an ordinary macketing year.

In most models related to agriculeure,
one would expect to observe price as 2
vatiable. Price generally plays a para-
mouant role in the equating of supply and
demand. Price was not included as an
explanatory force in this model. The HAC
in establishing an orderly markering pro-
gram is not supposed to take directly into
account the price level of hops in setting
the salable percentage, but only react to
supply and demend components and the
needs of the marker. The charge of the
HAC is to make available a quantity of
hops sufficient to facilitate an orderly
marketing program and to capture an
increasing fraction of the domestic and
foreign markets. Thus, price is not 1o be
a factor directly affecting the HAC deci-
sion process.

The time series data on HAC projec-
tions and actual market daca from 1969

0 1378 were used to estimare the para-
meters of the modet. The scatistical resulrs
for each strucrurs) equarion are report-
ed in table 10.

The results of OLS estimates of the
parameters are accompenied by selected
statistical measures. The calculated t¢-
values used to test each parameter esti-
mare for smtistical significance are given
in parentheses directly below the cocre-
spoading coefficient. The srandard error
of estimate (S,,), the standard devia-
tion of the dependent variable (S,), the
coefficient of determination (R2), a cal-
culated F-value (F) for testing the null
bypothesis that all regressors have zero co-
efficients, and the Durbin-Warson sta-
tistic (D.W.) rest for 2utocorrelation are
reported.

All of the cocfficient signs, c-values,
and other statistical measures- appeated
acceptsble on an economic and/or sta-
tistical basis. Ooly four t-values were less
than 2.00 in absolure value. All of the
t-values, however, were greater than 1.00
in absolute value, and since the signs
associared with the coefficients were ac-
ceptable on 20 economic basis, these vari-
ables were left in che equatioas.

To measure the goodness of fit of the
structural model o the historical dam
set of acrusl HAC predictions, the model
was solved for each of the current endo-
geaous variables via the Gauss-Seidel
technique for the time period of 1971-79
which were years common to all the
structuzral equations. In the process of
this evaluation, four measures of goodness
of fit were computed for each of the 13
variables (table 11).

The mean percent error expresses the
value of each error as a percencage of
the actual value of the variable. These
percentages are then averaged to deter-
mine a mean percenr error. The low
values of this seatistic are a partial indi-
cation of the extremely good fit of the
model to historical data.

The absolute value of each foracast
error is expressed as a percentage of the
acrual absoluce value of the variable, and

these percentages are averaged to deter-
mine a mean absolute percent error. In all

11



Table 9. Symbolic names and definitions of variables used in constructing the U.S. hop model.

Symbolic names lic cames ’
of variables Definitions .variables Definitions
4.1  Projected imports during marketing year -1 a. Projected beginning inventory for markering
{1,600 Ib) ~ year t (1,000 1b)
IM&'®  Known imports during September and Oc- M, Projected impores during marketing year 1
: tober of maszketing year t-1 (1,000 Ib) {1,000 Ib) :
IMcs Koown imporrs during marketing year t-2 HPR,;" Known US. hop production during marketing

11/3
| O

Bus

(1,000 1b)

Koown total hop stocks on November 1 of
marketing year t-1 (1,000 1b)

Projected total supply of hops during market-
ing year t-1 (1,000 Ib)

Cly Known beginning inventory of hops for mar- A
keting year t-1 (1,000 Ib), includes hops held EX,
by growers, dealers, and brewers

SPR:.4 Known salable production of hops for mar- BS,,
keting year t-1 (1,000 Ib); the SPR,.; is the
quaatity of hops produced in -1 and available CIE),
1o the marker under the t-1 salable percentage

BCes. Projected brewery consumption during mar- ™,
keting year ¢-1 (1,000 Ib)

BCh''  Knows brewery consumption duting Septem- BI,

: ber and October of marketing year ¢-1 (1,000
Ib)

BC,3 Known brewery consumption during market- SFA,
ing year t-2 (1,000 1b}

ﬁ(m Projected exports of US. hops during market-
ing year t-1 {1,000 Ib) PANP,

EX,2 Known exports of U.S, hops during marketing
year -2 (1,000 Ib)

T: Lasc two digits of the first year included in

~ the markering year (69, 70, .. .) ﬁt

TND¢:  Projected toral net demand for hops in mar-
keting year t1 (1,000 Ib)

Bl Balancing item during marketing year -1

{1,000 b); Bl,, is treated as an exogenously
determined wvariable

year t-1 (1,000 Ib)

Projected toral net supply during marketing
year t (1,000 Ib); salable quantity is not in-
cluded

Projected brewery consumprion in marketing
year t {1,000 Ib)

Projected exports of 1.S. hops during marker-
ing year ¢ (1,000 ib)

Known brewery stocks on September 1 of
marketing year -1 (1,000 1b)

Projected ending inventory during marketing
year t (1,000 Ib)

Projecred toral demand for U.S. hops during
marcketing year © (1,000 ib)

Balanciag item during marketing year ¢ (1,000
Ib); Bi, is treated as an exogenously deter-
mined variable

Special allotments in marketing year ¢ (1,000
Ib); SA, is treated as an exogenously deter-
mined variable

Pocential available aot produced in marketing
year ¢ {1,000 Ib); allocated base thar will be
available to market; PANP, is treared as an
exogenously determined variable

Salable percentage for year t; computed as a
percentage of the salable base (59,270,000

Ib) as established in 1966.

equations of the model, the mean abso-
lute percent errors are 7.1% or less. The
foreign trade, carryout, and salable per-
centage equations generally exhibited
larger errors. Because the model is re-
cursive, the error observed in che salable
percenrage equation can be interpreted as
a reflection of errors present in projec-
tions thar compose the idencity.

The squared cotrelation berween acrual
and solution values was another measure
of goodness of fit for the model. The
lowest squared correlations were observed
on che salable percentage. Overall, the

rest of the squared correlation coefficients
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are (.76 ot greater,

The last measure, Theil-Us statistic,
measutes the quality of the model as it
forecasts trurning points. The closer o
zero, the better the fit. The computed
values for each equation were all below
1.0 with the exception of the salable per-
centage equation which has a value of
1.06.

Overall, the structural model appears
to have approximated the behavior of the
HAC fairly well in its projecting of var-
ious supply and demand components in
marketing years t-1 and t. The model had
the general tendency to have a greater

degree of error associated with (1) the
projections in marketing year ¢ as com-
pared to t-1, and (2) the projections in-
volving foreign trade components as com-
pared o domestic supply and demand
components. It is not possible to compare
the resules in tables 7 and 11 in rerms of
the HAC being excessively optimistic or
pessimistic about furure demand and sup-
ply components. The statistics in cable 7
compare actual market statistics to HAC
projections, while table 11 contains sta-
tistics which compare the values gener-
ared by the structurel model ro the HAC's
projections,



Table 10. Estimated structural model of the HAC decision process concerning the annual salable percentage.

Equation 1;” Imports in ¢-1

M, = 6,429.746 + 9.17711M, 4 + 0752IM,2-0.51115"

(3.37) {3.64) (6.03)
Syx=351.36 thousand pounds
8y, = 9879 thousand pounds
Rif= 2 F— 1941 DWW, = 2.67
Data Set: 1971-1979

(—4.41)

Equadon 2: Total supply in -1
13,1 = B, 3 + Cley + PRy

Equatioa 3: Brewery consumption in t-1
A, = 2,721.067 4 2469BCE° 4 0.558BC.
(061) (4.27) (3.90)
Sy.x = 365.25 thousand pounds
S, == 1,647.81 thousand
R:=91 F=3099
Daca Set: 1971-1979

DW.=180

Equation 4: Exports in ¢-1
- 1= 41,720.35 + 0.683EX,.1 + 0.2071} - 650.603T,
{1.17) (3.38) (1.30) (-1.20)
8y.x = 2,063.5 thousand pounds
Sy — 3,355.14 thousand
Ri—=-76 F=13538
Data Set: 1971-1979

DW. =269

Equmon 5 Tl:l)i\ll netdema.nd in t-1
th1—BCt.1+Extl+BItl

Equation 6: Carryin m t
=11 -TNDu

Equetion 7: Imports in ¢

1M, = ~11.936.04 + 0.9361M,1 - 0.495HPRU +-
(-066)  (205) (-3.40)
516.279T;
(2.00)
S, =814.64 thousand pounds

8, = 1,346.29 thousand pounds
R*= 77 F=15.62 DW.=255
Data Ser: 1971-1979

Equation 8: Téul net supply in ¢
=8+

Equation 9: Brewery consumption in t
= 4.609.645 +- 0.9138C .1 - 112.045T, 4- 0.229BC,
{1.24) (7.25) (-2.08) {151)
Sy.x = 328.60 thousand
8; = 1,750.0 thousand pounds
R2 =098 B =7597 DW. =189
Data Set: 1971-1979

Fquation 10: Exports in ¢t
== -2.594.302 4 0.8518X,, + 0.163HPRY, -
(-1.13) (10.38) {2.18)
0.054B5,;.,
(-1.73)
8y =1628.14 thousand pounds
8y = 3,725.29 thousand pounds

R?— 98 F=1052 DW.=2384

Dara Set: 1970-1979

Equation 11: Carryouts in ¢
O, = -1,446.595 4+ 1.026BS, .
(-0.34) (8.76)
$,.2 =3,269.75 thousand pounds
Sy = 10,034.0 thousand
Ri=091 F=—7675
Data Ser: 1970-1979

DW.—=2380

Equation 12: Total demand in ¢

D, = B + EX, + €O, + B,

Equation 13: Salable percentage in t

— (1D, - TR, - SFA, + PANP,) /59,270,000
pounds

13



Table 11. Measures of goodaess of fit for the U.S. hop model, 197179,

Mean

Current Mesn absaluie YwvwyY ]
f:ﬁ::l?le:?;) ez:)r eztr correlation® 2;1.'1;};1,
M. —0.19976 1.94124 092092 0.44418
TS¢1 ~0.04700 0.20174 0.99948 0.07399
BC,., 0.01588 111717 091137 0.30070
EX:4 046314 5.19079 0.76352 0.64878
TND.., ~0.04952 1.94161 0.80745 0.81791
Cles -0.29195 3.47560 097644 0.49978
IM, —0.37606 4.37919 0.76789 0.71935
TNS, -0.22588 2.17379 097931 042897
BC, 002036 1.14105 0.90793 0.28662
EX, ~0.53852 3.88628 0.81322 0.61447
Co, -0.26851 6.33345 0.89050 0.73302
TD, —0.03234 275268 087514 082270
SP, 061594 7.13396 041969 1.06313

*The squared correlation coefficient for IM,, BC,, EX, differ from the reported R2 for the

same structural equations. The solution valuss for current

endogenous variables (IM,,,

BC,, and EX, ) which appear before these equations in the recursive model were used
as the right-hand side values in finding the solution values for IM,, BC,, and EX, The
actual values of these variables were used in the estimation of the structural parameters and
the calculation of the R¥s, The CO; equation difference arises because one more ohserva-

tion (1970) was used in che estimation of the structural equation parameters chan was used

in measuring the goodness of fit for the entite model.

Impact Multipliers

Impace mulipliers were used to esti-
mate the impacts of changes in the exo-
genous variables or the factors which in-
fluence the HAC's projections in the
structural model on each of the endo-
geoous variables representing an HAC
projection (table 12). On the left-hand
side of table 12, each currenr endogenous
vartable (ie., the supply or demand com-
ponent projected by the HAC) is labeled
by its symbolic name and its unit of
measurement is indicated. The symbolic
names of the predetermined facrors
which influenced the HAC behavior and
the magnitude of a one-unit change in
each variable, are preseated across the top
of the table. Fach element in the table
represents the impact of a one-unit
change in one of the 15 prederermined
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variables on each endogenous variable,
with all other vatiables held constnt.
The impact multipliers appearing in
the salable percentage row represent the
impact of 2 one-unit change (for one
time period) in each of the exogenous
variables or the factors which influence
the HAC's behavior, Overall, any increase
(decrease) in toral supply will have a
negative {positive) impacr on the salable
percentage. Any increase (decrease) in
total demand will have a positive (nega-
tive) impact on the salable percentage.
Identical multipliers (except for posi-
tive and negative signs) represenr the
effecr thar each of six exogenous var-
iables have on the salable percentage.
These coefficients are the same because
they only appear in identities. A one-unit

change in one of these variables will add
or substract exactly one unit from the
salable quantity. The Cli-1, SPRy.1, which
are factors influencing the HAC's projec-
tions of the total supply in year ¢-1, and
SA., which influences the calculation of
the salsble percentage, all have positive
impacts oo the total supply Pprojection.
A one-unit increase in any one of these
factors results in a reduction of the salable
percentage by .0017%. On the other
hand, an increase in Bl,., BI, or PANP,
of one unit will lead o an increase in the
projection of total demand and, there-
fore, ap increase in the sslable percent-
age of 0017%. As evidenced by the im-
pact multipliers on IM.,, the im

variables (IM,.. and IM,s) both have a
positive impact on the coral supply pro-
jection. Therefore, it is expected that both
have a negative effect on the salable per-
centage. :

The l.:  variable impacts the projec-
tions of both a supply and demand com-
ponent, and ulrimately, the salable pet-
centage. The cumulative impact of a
1,000 pound increase in I.; is to in-
crease the salable percentage recommen-
dazion of the HAC by .0008%.

The mulkipliers associated with brewery
consumption all have positive impacts on
projected total demand and have & posi-
tive impact on the salable percentage
recommendation. BC,.: exhibited 2 larg-
ef impact on the salable percentage
(.00B) chan BC,» (.0022).

EX(2 has a positive impact on toeal
demand projections. As the amount of
€xports increases, the projection of de-
mand for domestically produced hops in-
creases. This in ruzn leads to an increase
in the salsble percentage.

The HPR,.; variable has a positive im-
pact on the total demand projection as
observed by the positive coefficient
(.163) in the EX, equation. As hop pro-
duction in t-1 increases, the HAC ex-
pects expores in t to increase because of
the greater availability of U.S. hops at
a lower price, all other factors held con-
stant.

HPR.. has a negative impact on che
total supply variable, 2s observed by its



Table 12. Impact multipliers in the U.S. hop model,

Endogenous Varisbles Exogenous Variables—Symbolic Name
Nbe T e My Ms L Gy SRy BG,  BGs X,
(1,000 1b) .

1 ™, 1,000 Ib 9.177 752 —051 0 0 0 0 0

: ‘ﬁ,_, 1,00¢ 1b 9.177 732 —051 1 1 0 0 0

3 1 1,000 1b 0 0 a 0 0 2.469 558 ¢

«  £X, 1,000 1b 0 0 207 0 0 0 0 683
5 Tﬁb‘,l 1,000 b 0 0 207 0 (1] 2.469 558 683
6 ﬁt 1,000 1b 9.177 752 —.258 1 1 -2.469 ~.558 -683
7 ™, 1,000 1b 8.5897 7039 —0477 0 0 0 0 0

s 1N, 1,000 Ib 177667 14559 3057 1 1 ~2.469 —.588 —.683
s B, 1,000 Ib 0 0 0 0 o 22542 7385 0
10 ﬁ, 1,000 1b 0 0 1762 0 0 0 0 5812
11 66, 1,000 b 0 ¢ 0 0 0 0 0 ¢

12 ﬁ, 1,000 ib 0 0 1762 0. 0 2.2342 7383 3812
13 ﬁ, 1% -03 -0025 .0008 -.0017 -0017 008 0022 0021
Endogenous Variables Exogenous Varizsbles—Symbolic Name
!]EI?:::: rsqyaimhc Unit T BI, HPR, BL FA, PANP, BS,,
(1 yr) e e e - o+ o v o . (1,000 tb) .

1 ﬁ,_, 1,000 Ib 0 0 0 0 0 1] 0

2 R, 1,000 ib 0 o 0 o 0 o 0

3 e, 1,000 Ib o o 0 0 0 0 0

4 ﬁ,_l 1,000 1b ~650.603 ] 0 0 0 0 0

5 TﬂfD,_l 1,000 1b —650.603 1 o 0 0 0 0

6 at 1,002 Ib 650.603 -1 0 .0 ) 0 0

7 ™, 1,000 Ib 516.279 0 495 0 0 0 0

8 ﬁs, 1,000 Ib 1,166,882 -1 -.493 0 0 0 0

9 e, 1,000 1b 112.043 0 0 0 0 0 0

10 ﬁt 1,000 Ib ~533.6632 0 .163 0 0 0 —034
1 &, 1,000 1b 0 0 0 0 0 0 1.026
12 ﬁ')t 1,000 1b —665.7082 0 163 0 0 0 972
13 ﬁ, 1% -3.0919 0017 0011 0017 -0017 0017 0016




negative coefficient {(-495) in the 1ﬁ¢
equation. As US. hop production in-
cresses in year t-1, it is expected that
fewer hops will be imported into the
United States in year t Therefore, the

corzl net supply variable (no accounting

for U.S. production in year t) projected
will décreuse in marketing year ¢. )

In the £X, and M, projections, the
HPR,.1 factor acts to stimulate the antici-
pated need for US. hops. The combined
effect of a 1,000 pound production in-
crease in expotts is to increase the final
salsble percentage recommendarion by
0011%.

Brewery stocks in t-1 have two oppos-
ing influences upon the salable percent-

age decision. BS;: has both a positive
and a negatve impact on the total de-
mand projection. First, the positive co-
efficient in the cquation indicates
that an incresse in BS;; lezds vo an in-
crease in the projection of desirable carry-
outs in t, and therefore, in total demand.
The negative coefficient on BS,. in the
EX, equation indicates a negative impact
on projected exports, and therefore, on
total demand. When both impacs de-
scribed above are maken into account in

. the model, the camulative impacr of BS, 4

oa the salable percentage recommendation
is positive. A 1,000 pound increase in
BS,.: will lead to0 & 0016% increase in
the salable percentage recommendation.

Summary

From 1966 on, Federal Marketing Or-
der No. 991 has been in effecc. The order
conniins a volume congol provision that
limits the quaatity of hops marketed from
cusrent production and, at the same time,
discourages overproduction or underpro-
ducton, Marketing Order No. 991 in-
cludes quality contol, research and de-
velopment, volume limitation, and re-
serve pool isions. JAn empirical anal-
ysis of the comparison of HAC projeceed
components of supply and dems
acrual market results was conducred. (The
analysis revealed thac on , the
committee overestimated demand com-
pouents and underestimared supply com-
pooents. The HAC can best be described
as being overly optimistic in their de-
cision process (projections), and placing
on the market a larger quantity than need-
ed if they had perfect knowledge and
wer€ able to project all supply and de-
mifnd components with complere accur-
acy. As a result, it can be partially con-
cluded thar the HAC has no¢ unduly used
irs marker power in restricting the quan-
tity of hops available m the marker from
domeéstic production. The actions of the
HAC appesar m have developed an or-
derly marketing program for hops. The
degree of price variability during the
life of the present order has been less
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than half thar expericenced otherwise.
The specification of 1 strucrural model
of the HAC behavior was drawn directly
from the policy worksheet used by che
HAC The parameters of the seven be-
havioral equations which represent the
projections made by the HAC were esti-

mated via OLS. Six identity equations’

were needed to complete the model. All
13 equations were arranged so thar they
were linked in & manner that approxi-
mated the volume limitation decision
process of the HAC,

The matrix of impact multipliers was
compured from the scructural model. Re-
sules of the impact multiplier analysis in-
dicated that the larger negative impacts
on the salable percentage recommendation
arose from consideration of imporr var-
iables. Of the factors that resulted in a
positive impact on the salsble percent-
age recommendation by the HAC, brew-
ery consumption had the largest impact.

Brewery stocks are very closely watched
by the HAC in its decision process. With-
in the model, it had & negative impact on
the export level projections and a posi-
tive impact on the carryout projections.
The net impact of an increase in brewery
stocks was to influence the salable per-
centage recommendations positively since
the total demand is increased.

10.
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